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(54) MULTICARRIER MODULATION SYSTEM RECEIVER 

(57)Abstract: 

PURPOSE: To realize the multicarrier modulation system receiver 
without giving adverse effect of a fault in a specific sub channel 
onto estimate of fading distortion of other sub-channel by attaining 
an excellent reception characteristic under the condition when 
fluctuation in fading takes place at a high speed or the effect of a 
frequency selective fading is a problem. 

CONSTITUTION: A received multicarrier modulation signal is given 
to an Rf/IF section 1, in which filtering, amplification and frequency 
conversion or the like are conducted and a sub channel separate 
circuit 2 separates the signal into respective sub channel 
component. Then a symbol timing is estimated by a symbol timing 
estimate circuit 3 and the signal sampled by a sampling circuit 4 
according to the detected timing signal is given to a fading distortion 
estimate circuit 5a. The circuit 5a estimate distortion by a command 
of a discrimination circuit 1 5 setting the optimum fading distortion 
estimate system according to the reception state of the reception 
signal and the circuit 6 makes fading compensation according to the 
result of distortion estimate and demodulation data 14 are outputted 
via a data discrimination P/S circuit 7. 
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[0 0 4 8] »7©$BWfc«3^l^**U7'a£H#j£ 

-7<Dg,K&mi!L£ti, mfemz&^xmm&wmfei® 

©S!^i(g«C*& 7 x - $; ></Sa«l^7j 
[0 0 4 9] i 8 C«B|Ci57;i^^ t V 7$IK 

mgmmxiz, «£@s§© v >y ^'lc*v^"r ^ks««© 

>y 7-A^SfitSIBASA^^n, SttSBWBtZJS 1>T 7 

x - i? y t/mmmfetttmtFizti s 0 

[0 0 5 0] »9®58WC««v;i^-*+-i;7BBI*S 

.*l^»tc*v^T^aS«tt«lt3iB bT 7 x-y>ysi 

[0 0 5 1] £1 0«ti5?^*t 'JTBH* 
SfflSff^T-«i, *J^lHlES©1t7'^+^;i/SS^aig|5{c: 
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[ 0 0 5 2 ] m 1 1 ©#gBJ§a&5 v;^ap + i; t^M^ 

m i *>e>»N©7x-5?>^M«it^iniBK: «t oflue* 

-|3»-J;-»)1il^*-n^»l^^-iD-a-trSg©-l-^*^- 

[0 0 5 3] 
[StltM] 

So 0 1 (£8ft&9 1 f3«CDf6IBO— SQtWIS^-rv;!/^- 

^>^EU^&ErAftftt>Tt\«. 15fcfcg{i{§^©§ 

x-^>^3i»iJ£#3SS«£U «a»*7x-y 
>^M»Jt*llll&5a{cm*-rs*I^IeIB-p*S. $ 
tzs Hi 3kra—ffl»Cov^TttBIH^*W-bTKiH 

[0 0 5 4] ^Cftf^tov^TBiW-r*. g{§«^©g 
fg«li£A7j{gi§' 1 6Ct£oT*J£[I]S&l 5tt|f^-r 

sw*. *e>cjpj^iHiisi 5ttcicD«t5tas?$n&7 

MMMe]S§5 afctB*rf 3o 7x-v>^SJfS0 

Mft/tTjit©^*^, y 3L-v>'!fm.mmfett*m 

[0 0 5 5] bu§37x-*>^M&ShIE&5 a 

tea* e>n& 7 x-s; ></ssit^^* s (fefe^j^*5v^ 

ft^ifi-rs. ^d7f*Sl~4ttfi6*«lt:*jV'>TJE^fc 
efco£&©J;o&f4H£#-fSo SSlli, flb©#5£fc 
tt^Tffil«a»jKRtt7 x-^ >y<D&Wt£&tt£ < ^ 
*\ i^S7x-i?>y©^atiiKt*s-r-§>feV^ 7j5$2 

«7j^ i kitttbT«a[7x-s;>^©$»t:ttiasitt 

T'&5#, fflaaR5^tt7x-y>^©{&W&att-*»-r 
35S3lt Ja«»j»Rtt7x-s;>^eD«(|tt*sc 

[0 0 5 6] JlO&l&IiRtt? x-j;>^tt-jRC«|E» 



^tt7x-^>^^A§^^©ii, *&j1S#»;&«/J\;* 

tlSo fcT, ®®#1ifc©A££mbT7j^£@tRT- 
13. ^^BfiflifcifeV^ #S4#JS88R»tRtt:7x — 
^>^©^£§ttTfl!i©#SU 5 1$te#li<fc !>*&«> 

x-i?>^©^§SS(tT7jit 1 ^3 «fc t)#tt#!K & 

[-0-0-5-7-]-£-£-tC— #-^tt±Klv©-J:-5-{C-7-x— 

y^©f»©5tt^yscfcjt^#fc.5fcak 

3> > ^JMEfcjS bT7? 5£ 3Ct* lltgT- & 5 o 

^mmmizm^x, is? x-v>y©^s^^<stt 

S^l©1^Mt*sM<55:?)^«)57x— ^>^^S©U 

[0058] h2cj;d^ v x-—5>»#&ms&&5&i 
i~4©3wwrissttwrs. if, iit7x-^ 

[0 0 5 9] £6fc»j£;*ftfc«ffi#1ft#b&VMeA2 
fcttJtfcJFtU <r©«M#i!(#A2 <fc!3^'J^V^«8)T^ 

nfcw&ctt, «^7a^2*5j»R^nso mmft-mifiA 

r>y/3) o ^f)i:$fe7>f'y7"lt!lS$nfe7i- 

TjsSltfjIiR^tiSo 7x— i»^jBK#Vi W±i:*"J 

4) o ^©«totc02T*^^ti,S<tdC77 1 yn~4 
4 «a©*S 1-4^61 SCjWKRS 

[0 0 6 0] 0 2T'tt^l~4^T^e>®iR-r5'ir- 
*£o^T^bfc#, aa5SS©7x-> ! >^j£jS^ v 
i eflEWT-e *n«*st 2^3 tt&£jft < „ A i (3«fc t» 

*sifc4«t»)a^uT«w»fntf^. ast^ vi ei 

[0 0 6 1] g>U6#iJ 1 C8B«©*WK:«S v;i/^-^+ 'J 

^3IMi^£©*ft*ftK{£:aTltifg&'W D v > > 
jK;uSfiEfflU 7 x - >yii^Mt 3 7 x - ^ > 
^S«t^@»i:, S««HUcjSb-C7x-i?>^sa 
}t«*^;sa^l^•rsJtt^|5|K*^BiT^^s©7?^ 



(8) 
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[0062] 7i- v >ymBL j pmwfrmm(D%mtf.m 
[oo63] mmm 2 . m 3 a:g©M^©»it&i^;i/£ 

fb£ffl^3«£[H]i81 5©*j$©H^£^-f 0 BJ3K:* 
l-6-a-{±*J^lIES-l-5-tS-A-^-n-S«#-T-fe^ — 



£>ft3o 1 8«±A^ff^l 6 a*2^-T5 2*[i]^ 1 

So 2 0(±¥^blelgSl 9©tliAif©7x-i;>^l 
-^>^i$fi«l^[HlSS2 OCffiM^i^x-^^ 

- 5> > ^a^ttfi^T- £ 5 *SIM3-iSt£ S 3 1 itx 

[0 0 6 4] WCft^Co^TWrSo Ajjimi 6 
ateHMl 8T-2SLT («^8^©«-&|B]ffl^tig 

5 v^;u^i/^l»5fe b7 3i - >^s»©^^aj-rfe 
>^3ijgJtsiHiss2 o-c-^i-^y^Mje^*^ @ss 

2 1 T-ft®^S,Sr*iJ^5o 

[0 0 6 5] HtffifliJ 2 Ja3«£ftfc#PJ§C{*5 v;i,7-3f- 
m VO^mfe-TZ l^^^ggBi;, BufB^^P^lHl 

7 X - v > yMm«^^^^3itR-r s ^gpt i »3 mm 
[0066] nsgfiaj 3.04 &&mm*<D9m u-was 

N-1 



fb&fl!^ SHEIKH 5©SiJ©*^iJT-feSo i4C^ 
t^T 1 6 b&«£@S&l 5£A*£ftS{i^T*fc^T, 
«A feCtf ^ * *;u#8tlH]E& 2 ©tHTjfS^ 8$felW> 

>y@iiS4©tH77f8^i i* s ffl^e»n-So 2S0S& 
1 8, ¥^bins§i 9 «, ^n^nvy^-^^^m^m 

@SS 1 9 t^v^T+^^^^;^St¥±^^b^tlfe^i^•<^; 



^b±9 7x-^>^igfl[#t/£[I!E§2 OX&tbX&g. 
2 2 tt^fblHES 1 OT-^piSKb^nfefS^©-!?-^ 

zmwfrmm shiest* & § 0 

[0 0 6 7] ^^ft^^-OV^T^-TSo ity 
5=- *;i/#igf @E& 2 i 5 tB^M^- 9 HfiXtiim^ 1 6 b i: 

WfbBSSl 9T*¥±9<b5!La^ns SifitfOI© 

s.miz^^u^j^m*m^ti, y^-^>v^m<D 

frtim&£tiZ> a ¥±9<b[elS&l 9©t±i77{i, 
^SjKJt^inil^2 0M t IIMl^@Sg2 2£A?j2 

nSo y^-¥>y~mstmfe®ffi2 oxit, y^-i?y 
^mmtm>t>hfi, ^mm^-wm.^m^x\±m^w: 

*nso mm^m^^2 im ^©^ai-^y^ 
Mje^sM^-tii: « ^ xmm. © 7 ^ - v > vmsm^ 

[0068] mmy^-^y^m^^mm^m^m^. 

tff ISiifS^^ili mm 6 2 ) 74~76^-^C 

s ; ^^t^Tv^ss^s^©p$F ^ a^lM^as(J: D7x-i;^a 

§®S©JS^fflHtmct!3iS®^«^«^-rS 

^©i^ffl-rs^-^^^N, vy^^^-^j tk(D±m 

a©¥JSfbbfe^* 2 3§rji, r k ii:^-5i:, 

[0 0 6 9] 
D&l] 



[ (gVTTr^rnW^/cN-f)]/ r J? /N) C11) 



[0 0 7 0] 



[*2] 



[0 0 7 1] ^ (1 1) (i7x-y>^mKfi^©fe«) 
ffi £ v ^ i: § (i 7 x - y y ^igjg^v ^ & £ „ 



at (1 2) tt»@^iicJi^©fe«)©-9-y^^^;up^©ffi 
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2) *&m-rZ&ftV:<b&y7?-**)] / <Drji<DfrWl\Z 

U J; Qffimz r ji©ft/NItftA{it©M£ r ji© 
¥®mT'®&it b 7 1 - ^ >^igJt©Rjg i: bT 



[0 0 7 2] g=fe, SS7}m©A££©JtS£tt, toe 

[0 0 7 3] 
[f&3] 



[0 0 7 4] S (1 3) , kP,g©l^ 

5o £ t>\£, <fct>®<I&rji^r k i©a©gAfi£¥i9 
fitttf «IWb b fcftt £RJg i: b T ffl <^ 3 .1 £ T* § 5 <> 
[0 0 7 5] ±te<D&fg®*<D9m\''<)\'%<b*m^Z 

©¥*&fb#s&g&^ fcffiffiflNR *«» £ n&i \»ST* tt^spj 
T-£3*^ 01 2©«fc?fc;W n y t->>7tf;i>#$i:ft 

}b\ ^mSJt^tt (± HI 4 a>m&£Dr 



[0 07 6] HffiC^J 4 . /WD'vfy >*;!/©{£ 

atj« i6ci:itii7x-i; yymmmfem^ i 2 

»^D»; ^>#;U©gfl#£{£fflt-£©#iIbTV> 

-rfjS^©T-cti^-e©sswfflT't-s. 0 wstussi 5© 

B8»»tfflS-rStt*7 ai-^>^»Sjt3£ll|BS2 0 t 

i:k©i#@©yi-f D>y h^>^;i'©7ai-> ? >^ 

[0 0 7 7] 
[f&4] 



[(gc„,*c BW )/ (N-0]/[(t Ic^D/n] 



04) 



[0 0 7 8] 



[»5] 



[0 0 7 9] ±^T-* te««±tf££ I I tt«fi*tffi&ij* 

t, s (u) , (i 5) a-en-ena (i i) , (i 

2) t|nl«^ 7x-^>^'jgJSJt^©fe»©/'1-1' D y 

hisyxjmvmmmm&mt, «£#»«£©&«>© 
[0080] a d4), (i 5) &mmm*5<Dmm& 

/WD!/ h^>*;i/©tgtfi©<fr£{£fflb 
T\ EI4©;|»ffT?2tffl6-r3C:fct,T?Sa 0 &£U ff^ 
1 2Ctt£Hj&#tt$*ft&^©T?¥i5rfbE]l&l 9 HUB 

[0 0 8 1] ;^ny h'»!HM^5f»tt, 7x 



[0082] jfetiaettaii^-^csKfe 
sue-r s ws^-r. eic^t^ 2 4 a 
7x-s;>^««iHiiS6©a*«^i aavT*-**]* 

• P/S3Hft|5|K8ffim*«^l 4#A7j£ft5*g§a7 ; - 

^shmsiibt* d *©ffl*«^tt«a»a;aa^iiBS 

2 1 CATJ^ftTOS. 

[0 0 8 3] SHr-^Op D D S4*t^7^ i: bT 
tt* tWittf, 7i-y^fT-* 1 3©>>>^;i/^ 
tmSST 1 -* 1 4©Hfl©g|M&{£ffl-f 5o H7tt£Htf 

mm?-* 1 4 i:©BB©KMa:2 5©$59J©ftST 

f^nso c©Kg«^fea»'»7t?;nctt^-t¥iS'fb 



(10) 



#il¥08-265184 



^-*p a 0 ««iJ/£lHlSg2 4Mty^-it>ymm?-<!? 1 
3 ifiXMm 1 6 d t £ £ Ctif-i' 1 4 #A 
1 6 e h bTA;ti£ft, ^McD¥iSff * s 5t<*!)e>n 

[oo8 4] £tz, m.mT-fKDShmzmtmos^* 

2 4 WiigH^-* 1 4 #Ay3«^ 1 6 e t bT A*£ 
tU «^1 6dtti&g&^ 0 «W:r-*SK«iJ£@E§2 
4fctt;y hK^©ill/£ftfTV\ M^*#»iMI 

[0 0 8 5] swj 5 izmMamwimz^frn-* 
-<;m±(Dmm^-^ ©sk ftsstre § s s&jift 

[0 0 8 6] IttiE^J 6 . * C HI 8 J±3fl»©fimfc <fc 5 

g®RJBftij<f vy:/2 6W7x-iJ>^ilWttl 
»2 0ft«flfbTV>5. A#SnS3i?£ffiBm#l 6 g 
ft v -y :7CfcTtt*TjK#«rt>S«l/*VWff*ai «S 

u 7^-^>^j®gjt^[5]ss2 oitxtizti&m&m 
mi 6f iD7x-s?>^aesit^u -ne>©Jt^ 

[0 0 8 7] g^iStlf fSCAfctts gfg«©ffiffl#t 

A^©&sts$g^Aytit- 5» suia© 

[0 0 8 8] £©;£Sttt, Sfifee*^^«J^©31(f© 
©l»B#u^;i/^w n >y ^>>#;t/ftfflos?*«:lEffii 

sem©u#Rs ft 'g-r a ©t*t bt, sdix&e 
[0 0 8 9] *nis^j-r'tts 7x-^>^autif 

«(HlSS2 OjRVSSttJSvs/T^ 6©PWft#Mirr*» 



6 fr— 7a © ft-X $> o T t» «fc V ^ 
[0 0 9 0] 5WJ7. &£09(±, -y-^^^KOS 

«s*fttftmu %mmif!y-7^**)i(D&w*m>bh 

mZ'$>Z», Hfct, 04©§$l)#b^;i^bftffl^3«£II] 

fg^ote^t «t 5 8fc£©*6HJitT©»^fc^ *©■*:/ 
^•^^;^ASIE^^CS^g$nTV^^V^^:^>5:bT^ S®y? 

m&t>- ^ * *)i>(D&m &m>h t & % x *> m&.wm*<D 
^ x - ^tnmwsttvm*. z . 

[0 0 9 1] mtt* 1 tfSflTi: bTt&ttt 

^©T-^©£ £©#5S;-t*®f «ftfri\ 7j5£ 2 r*i±l)-^ 
^*;u3, 4i±^e©£2u t^f^^i/ 2 fig 
t^.;i/©;H d y h^#;i/©<frT-M*iMftfT-5 <tdW 

&it.5o #353 8:, 1f^^^;i/2, 3i!)l, 4ftft 

2, 3$:fil^-r?.'5r-^T*(±3ii4©fiiS^©SS^ffl 
t5. 7a^4©«^(^ tJ-^^^H, 4^iOSCbT 
*tf>S>?^-tf^i'^.;i/4ffl^T5t<4&SffJt:^M-r 
s„ fte©-y-^i'^;uAsai»^*^ i fo|qi«tbT^)Ec 

■y- ^ ^ * ;i/©«»i«d6^ t a 5 «t a t *m ft ff 

[0 0 9 2] I219{±|2|4^1t7 r 5 : -^^;u©g/f^ 
«*ttm-r*«i6fti6Dit&»^*^b&^ ffe©HSg^J 

So SfSM^Ol^^SSfflftHlOREefcb-Cffl 
06©H9i^T-^bfelf^ bWk*)^ 7x-y 

>^««5 ; -^ i staw^-^ i 4©pa©i3i§££--y- 

©fc^^x-y^^ffltT*-^ i 3tm.m^--p i 4© 
BBoiSM&wffl-r ss^cttfEWi©^— ^ &>&mii b^ 

V^T-*WffeSo fib *J^t)A 5 A^<^Si:^ffl 
[0 0 9 3] ^J£^J8. W±M'<t*&iai©^Dy^ 
b fe-o©*^;ftatR bt 7 x - >yffimti*<o =r- z 

mm * X- & if -5 fc sb. mfemmifimfer s « t-© 

niHgt4* s $.?). 01 Ottd©p [ gffi{c:*fbT#ji:bfe-v';i/ 

5^^^ U TSfiM©-HSii5!lt-$.So 

[0 0 9 4] 0 1 OT-tts ^•y^5 L ^^;K@SiJSfe{i[B] 
-®7i-y> ft ft^f SflSS'J© 7 x - iy > ^ 



(11) 
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f - 1> © mm ft fr v -r 5 $ n - * n ft m t> t s y 

i-J^ifHIIRea, 6bk, ^-^Wd? • P/S 
S8llHlK7a, 7bk> ^£#j£fc*tf&-r5{Ml7 i - 

2 8ftH;lT^£„ 

[0095] «in& 5?x-s; >ymmm%.j>&* 

a, 1 4bti><o&&cD&mj;Jj<D^-**zr-->7miRm 
K-2-8-^ajR-UTm*©-^=^-M#-2-9-fe-^<,-^©- 
«S3^-*?iJftj»R-f SSipk bT(±itutei2|6©JIS6^ 

c^b&<fc-5c, ss«-r s raw? 1 - s> izma? -t>*m 

7i-^>»$nfei^l3a, 13 
bkl§]K7a, 7bt*j£$ftfc<i^l 4a, 14 b© 
H©K£fi^S*HSkbTffifflU R^»^©/J^&3S- 
ft3I*RbTi>&l^ 2 3RttT?iWBLfc#, ^ftJil± 
©3^fe 43S#£&kT*fc-3T i fe<fcl , >o 
[0 0 9 6] #2F5tfck ^©7i-y>^IIii:o 

E 1 ©± a &*5$©«£#;F pJiE$> 5 v-'fct^fr&SM 
ft{£ffl bft«k©fc>nS73S©*T-«iSftfT? «fc-5&* 
[0 0 9 7] j& *^S6fiJT-ttSH©fgTft^ttJbfe 

[0 0 9 8] K±01 l©?*-^ h©4-y-^^U 
7©^t-^bfc*s, «iH, H12C«C, 1 nC© 
ity^i'^;u©^t^'f d>^ t->>#;u##A£ftfc:7 

SRST-fck St^t^UD* t->>#;i/©<frft 
^ds/ -hS/>7R;i/*inlf lt 10© 

2, 3t^ft*;i/©«**©$S6Effit5^ 2, 3 

ffl-r-ts. #*s©aHR»*«tt±jEffliaB«i*i:raa 
[0099] gww«©#«9«yifct7 , ^-D^«ia 
&c>v>7v >yiHiss 4 s r-com^m 1 ©^cisjfe* 

us b x t) ih]« © ft f# n -5 z. k t> m e> a> t? s <> 

[0 10 0] 

[»»©»*] SH 1 ©*WC«S U T^PT? 



^^©■en-enctt-^TSWB-'wn v h^>>^ft^ 
rau 7 1 - ^ >^n$itt s 7 x - i; >^ni 

ft?i^-r£¥ij^[His§ft<ixT^s©T\ settffitau 

[0 10 1] m2(D%WlZfcZ>-?)V^*'ri)7£mJ3& 

fejj&lfii SVyT-^^JWDJU h*>>3tf;i/©«frft 
-&ffi-bT-#+H^^-*-;Ha»J© 7-x- ^>-^SSftJ&£- 

-rs^ss, 2a±©f ?*3^*;u©ibi— ^ratffA^n 

h^>*;i/©jjD^fB^ffiuTs in^ftfTofe 
•y-:?'^ *;i>ht-isi— ©7 1 - >^saftjt^-rs 7? 

5& 2W±©tf^^^;u©giJB#P^CffA^nfc7W D 
'yhi/>*Mia^t>tTffiv^t, 

2 J^±©1t^^^;U©SiJB?FP^(3# A£ftfc;W D «y h 
^>#;uftffl#1§rfc>i±Tffl^T> feS^FHt^©1t^ 

^-f^i/Cii/i-f n y h^>#;i'* s #ffi-r?.* s fib©if ^ 

;u©;t-f n y h *>>#;i/«fc f^ffib&uitT'^jM/© 
7x-y>yj»sjsi-?*«), «a»-&t>*&-y-^-v 
^;u-r-<iS"j©7i-^>^ssftit^'rs^©o*.s 

< k * 2 o W±©7j ST- 5 © X\ Sf8tt« fc iS b 

[0 10 2] «3©f5Wt«*v;i/^vU7 , ^a*SC 
fflS««is fl/£IUE&* 5 > SfSff^©^B#u-^;uftM^ 

U'yi^aii:, mzi/^fflfemffiiz&^xfflfe 

Stilt l"Vl>mk X t) tt^ftJt* L-7x-7>^l 
X\ S©tt«SCa bfe 7 i-v vySfiif 5fc*sC#5KR 

5kv^3&*ft^TSo 

[0 10 3] ^4©^BJ{C^5V7l/^-^^UT^iS73S; 
fflgfiWi. fl^lHESA^ /WDs» h'»#;w©fiWBk 

SftSiRf S*l«geftfii^-CV^5©T\ SWttJBCilb 

[0 10 4] 8 5©»HC«sv;^*+i;7gH2r5S 
fflSfBHttx S®«JBk..bTs 7x-^>^SjKftJ|^ 

^-S©T% 7x-27>^^tjibfe7x-i7>ySft 
Jt^7jSA«^ ?n> Sfl#t** 5 (pl±-r-5k^d5amft 

[0 10 5] i6©^C^57;i/f ')7til^ 
fflS<g«l(±, S«ttJBkbTs iiSfl-iStftifiJS-rs© 



(12) 
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[0 1 0 6] m7 <D%,Wizmz>-?)l>^** >J7fl^ 

- v > vmmm feim zmtR-r z> m^m *m * x \ ^ s © 
[-o-ro-7-]-^-8'©^fJ§(3f^-v;i7^--rU'T^ii^s- 

£ h 4) <£B«fg£ x.Aft SftttBP&fc:iBe&¥!l£ 
[0 10 8} *9CD«Wt:«5v^^f^iJ7 , aEil*S 

t & £ t V ^ o SWU & * -T S o 

[0109]»1 0©*WK:«*v;i/^-^"VU7*ai* 

[ono]»i i©^{3^5v;u^^ij^ia^ 

y >yss.m^.^^ti^tnzu^xm^u d * t-> 
>#;i/*«fflu 7s-y>i'ii*«^t5»i4>6 
»N©7x-5?>^S*ltseiB)Ki:, iifiiaSB 1 fr6!£N 

©7x-^>^satct^^Ts se^-^saHu % 
i *»e)»N©aii5 s -^ftffi*-rs» i a»6!sn©«w 
mss^v mtsm i*e>ftN©«Miiigsj;f}tti73^n?.« 



[01] 3©^B^O-||Jg^!lS:^-r^D>y^|IlT-fe5o 

[0 2 ] ^©^Bj©^@s&©-iisg^j©»^^^-r y 

[03 ] ^©^©^[HlSSffl-IISE^J^^yD 
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